A comparison of spectral and physicochemical properties of yeast iso-1 cytochrome c and Cys 102-modified derivatives of the protein.
Derivatives of yeast iso-1 cytochrome c, chemically modified at Cys-102 (Cys-102 acetamide-derivatized monomer, Cys-102 thionitrobenzoate-derivatized monomer, Cys-102 S-methylated monomer, and the disulfide dimer), exhibit different spectral and physicochemical properties relative to the native, unmodified protein, depending on the nature of the modifying group. The results of proton NMR studies on the Cys-102 acetamide-derivatized monomer of iso-1 ferricytochrome c indicate that the conformational characteristics of the heme environment in this protein derivative are intermediate between those of the unmodified monomer and disulfide dimer forms of the protein. Measurements of the pKa of the alkaline transitions of the five forms of iso-1 ferricytochrome c provided values of 8.89, 8.82, 8.67, 8.47, and 8.50 for the unmodified monomer, S-methylated monomer, acetamide-derivatized monomer, thionitrobenzoate-derivatized monomer, and disulfide dimer, respectively. The results of proton NMR studies of the reduced form of these proteins suggest that the heme environments of the unmodified monomer and disulfide dimer derivatives of iso-1 ferrocytochrome c are similar and indicate that treatment of the thionitrobenzoate-derivatized and disulfide dimer forms of the protein with sodium dithionite results in cleavage of the disulfide bonds at position 102. Circular dichroism studies reveal that only the disulfide dimer form of iso-1 ferricytochrome c exhibits a Soret CD spectrum which differs from the native, unmodified monomer in that the intensity of the negative band at approximately 420 nm is diminished in the spectrum of the dimer relative to the spectrum of the monomer. Soret CD spectra of the ascorbate-reduced form of all protein derivatives are similar. The process of "autoreduction" of yeast iso-1 ferricytochrome c is shown to occur in the absence of a free sulfhydryl group at position 102 and is exacerbated under moderately high pH conditions. These results are suggestive of the presence of a redox-active amino acid, perhaps a tyrosine, in yeast iso-1 cytochrome c.